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79N3/1616 EX'. - NUI'RIENT SPRAY APPLICATION ON WHEAT - NEWDEGATE 




















0-1 0 cm Grey gritty sand 
10-30 cm Yellow gritty s~nd 
30-60 cm Yellow gritty loam 
Mallee 
11 Jwie, 1979 
250 kg/ha Agras No. 1 
Gamenya - 50 kg/ha 
22 November, 1979 - 10 rows x 60 m 
Yield kg/ha 
Rep Rep Re!?. __ Rep Rep Rep 
2 3 -- 4 5 6 7 
1161 1152 1252 676 885 904 
1~28 1190 1200 1171 866 904 
1571 1647. J676 1152 _ 1285 1304. 



















79BA3/1616 Ek - NUTRIENT SPRAY APPLICATION ON CEREAIS 
BADGINGARRA RESEARCH STATION . 
SOIL TYPE 0-10 cm Grey sand 
10-40 cm White sand 
>20 cm La.teri te 
VEGETATION Blackbutt 
SOWN 22 June, 1979 
SEBO Miling at 50 kg/ha 
FERTILISER Agras - 250 kg/ha 
HARVEST 6 December, 1979 
RAINFALL M A M J J A s 0 N D 
1979 18 26 49 85 33 97 17 12 ..,.. 327 
Av. 9 30 77 129 113 88 36 32 9 4 527 
RESULTS: 
Yield kg/ha 
Treatment Rep Rep Rep Rep Rep Rep Rep Rep Total Mean 
Aut Spring 1 2 3 4 5 6 7 8 
NIL - 724 733 790 562 667 562 495 429 4962 620 
+ 781 857 724 590 657 648 476 476 5209 651 
NP - 1248 1286 886 876 1124 1314 1248 667 8649 1081 
+ 1295 1276 886 1162. 1057 1171 1105 1000 8952 1119 




79Mr1/1616 EX - NUTRIENT SPRAY APPLICATION ON WHEAT AND T.UPIN§ 











less than 2 mm dry basis percent 
Total Nitrog~n N 








Milliequivalents per 100 







extractable in 0.1 
Phosphorus P 
M HCl 








VEGETATION Red gum, Jarrah 











Gamenya - lfiJ kg/ha; Lupins (Umcrop) - 100 kg/ha 
Agras No. 1 .. 236 kg/ha on wheat 
SPRAYS 
HARVBSTEID 
Superphosphate - 200 kg/ha on lupins 
Misted lupins 19/6/79; 25% DDT @ 2 l/ha 
Misted lupins 26/7/79; IMIDAN@ .35 l/ha 
















79MT1/1616 ElC (cont). 
RESULTS: 
'l'reatment Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Total Aut Spring 
WHBAT NIL - 1200 1161 1361 1266 914 5 902 
+ 1133 1599 1371 990 971 6 064 
NP - 3294 3332 3274 2799 2932 15 631 
+ 3084 3427 2875 3436 2818 15 640 
LUPINS NIL - 3008 2171 2132 2370 2304 11 985 
+ 2675 2171 2094 2285 2313 11 538 
p - 2418 1904 2152 2208 2846 11 528 
+ 2132 1942 1942 2047 2047 10 110 
COMMBNTS . .. No response to spring application of nutrient spray • 



















0-10 cm Grey gritty sand (12 ppm Oo 1 N}!Cl K) 
1 0-.30 cm Grey gritty sand 
.30-60 cm Grey gritty loam 
4 July, 1979 
45 kg/ha Garnenya 
250 kg/ha Agras No. 1 at seeding. 
KCl topdressed immediately after seeding. 
14 December, 1979 
Treatment % K 20(8/79 Grain Yield kg/ha 
Nil 1 • .36 286 
25 kg/ha KCl 2.29 t95 50 kg/ha KCl 2.69 30 
75 kg/ha, KCl 2.82· 713 
100 kg/ha KCl 3.08 797 
150 kg/ha KCl .3. 92 984 
200 kg/ha KCl .3.98 1005 
Severe wind blasting on 6 July, 1979 
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COMMENTS . . 
0-1 0 cm Grey. sang. 
10-.30 cm Pale yellow sand 
.30-60 cm Yellow loamy sand 
60-100 cm Yellow loa,my sand 
Wodgil 
6 June, 1979 
Gamenya at 36 kg/ha 
120 kg/ha superphosphate drilled and 100 kg/ha 
Agran 34 topdressed. 
June July Aug Sept 09t Nov 
1979 40 20 60 12 0.5 19 151. 5 
Average 52 48 35 21 15 9 180 
20 November, 1979 - 10 rows x 80 m 
Treatment JhM. g/20 plants ~ Grain yield kgLb.a 
26 Jul.z::1 1972 
Nil o.6 1.16 14 
25 kgha=~ KCl 1.4 2.20 14 
50 kgha_1 KCl 1. 1 2.48 15 
75 kgha_1 KCl 1.2 2.62 16 
100 kgha_1 KCl 1.5 2.79 19 
150 kgha_1 KCl 1. 1 2.43 18 
200 kgha KCl 1 • 1 2.78 18 
Trial wind blasted after planting followed by severe 
moisture stress. Also severe moisture stress in October. 
Obvious vegetative responses in July and September. 
-8-








0-10 cm Grey sand 
1 0-30 cm White sand 
J0-60 cm Pale yellow sand 
60-100 cm Dark yellow sand 
14 June, 1979 
45 kg/ha Darkan 
1 ~O kg/ha Agra,s No. 1. KCl topd.ressed 4 weeks after seeding. 
Not harvested • 
June July· Aug Sept Oct Nov 
1979 13 45 3 0 103 
Seve:;-e moisture stress when inspected 9 August and 12 
September. Trial not harvested as no grain set. Vegetative 
response to 50 kg/ha KCl. 
l~,(o 
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0-10 cm Grey sand 
10=30 cm White sand 
30-60 cm Pale yellow sand 
60-100 cm Dark yellow sand 
June 14, 1979 
45 kg/ha Darkan 
150 kg/ha Agras Noo 1 
HARVESTED :· Not harvested 
RAINFALL 
RESULTS 
June July Aug Sept Oct Nov 
1979 42 13 45 3 0 . 103 
Severe moisture stress in September-October resulted in 
no grain settingo Vegetative responses on 1978 Nil and 
25 kg/ha KCl plotso 








0=10 cm Grey sand 
10-30 cm White sand 
30-60 cm Pale yellow sand 
60-100 cm Dark yellow sand with loam at 90 cm 
May 24 9 1979 
Darkan 60 kg/ha,unicrop lupins 112 kg/ha 
D .. Franklin 
Badgingarra 
Superphosphate drilled with seed. Potassium hand top-
dressed four weeks after seedinge 
December 12, 1979 - 60 m x 10 rowso 
L. angustifolius p K Rep 1 Rep 2 Total Mean 
kg/ha 
0 0 0 0 0 0 
0 300 0 0 0 0 
5 0 0 0 0 0 
,50 133 0 133 66 
100 114 0 114 57 
150 76 0 76 38 
Cont .. o .. 
I 
Cunti11ued ""10-
L. angustifolius p ~ K Rep 1 Rep 2 Total Mean 
kg/ha 
300 0 0 0 0 
10 0 171 0 171 86 
50 267 0 267 133 
100 0 0 0 0 
150 267 0 267 133 
300 0 0 0 0 
20 o. 171 38 209 104 
50 324 114 438 219 
100 343 114 457 228 
150 4oo 132 532 266 
300 476 152 628 314 
4o 0 4oo 0 4oo 200 
50 819 95 914 457 
100 762 132 894 447 
150 362 152 514 257 
300 419 171 590 295 
T., aestivum 0 0 0 0 0 0 
0 300 0 0 0 0 
5 0 324 267 59? 295 
50 419 305 724 362 
100 362 248 610 305 
150 305 4oo 705 352 
300 438 248 686 343 
10 0 514 206 Boo 4oo 
50 514 343 857 428 
100 476 533 1009 504 
150 476 457 933 466 
300 362 267 629 314 
20 0 457 381 838 419 
50 4oo 476 876 438 
100 610 552 1162 581 
150 - 457 457 457 
300 666 610 1276 638 
4o 0 - 286 286 286 
50 381 419 800 4oo 
100 629 476 1105 552 
150 616 590 1200 600 
300 362 514 876 438 
108 
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SOIL ACIDITY TRIALS 
7¢'$1 /1616 . EX: - nBriNii':i:oN. oF. wooezii; so:tt. rno:B±EM . .:. . crovm 







1 ~jg : ~iii~~o;a:~ --- -· -- -
Jo-60 · cm -Y011c,w- sa:ndy · gravei, 
§0-199. cm x~~low __ gr.av:~~:cy 1:1a.nd 
6 J\in~;-:~·1'979:. Lim~ applled 2 April, 1979 at 
1$9() J~g/ha_anci ~00 _kg/ha. 
Ntu1g~ri~ at 15 _kg~ __ _ 
Bas8.i 200 kg;~· s~p·~;.phosp~t;. -·-·20s .kg/ha KCl after 
seeding. Mo topdressed before seeding. 
Nil 
........ .... . · ...... 
Ttiaj, ge:rmi~:te.d.J,;lg}].t+y. Some indications of a lime 
response. Clover died late August as a result of 
severe moisture stress. 
. .. ' ' 
April May June Ju~y AuIDist Sept Oct Nov 
' 
Average 2.4 45 66 56 /,,2.. 2G 14· 10 




790£1 o/2294. :me - LIMB AND MOLYBDIDJUM_QN WHEAT, SUB CLOVER AND. MEDICS oN 





- . -· . ..,.,· 
0'710 <;:m YE3.llgw s~ci .. -· 
10"'.'.30 9III S-t,on.y ie.J+qi,v s~q 
J0-60' cm Yellow/brown loam 
60-100 cm Yellow/brown loam . - .. , ' .. - - -···- ·- - - - -· ·-·-·- ... 
3_1_ ~y, .J979. _ Lime -~pp::Liec:l at_ 1900 k.g/ha. 
'.r!iB:l germina.t~~ _lat? fl.nd._ plan~sAi_~d._ i~ -t,h~:-j le~f 
stage as a result of severe permanent moisture stress. 
Trial will be re-planted on the same plots in 1980~ 
..'.z2Mp28/1616':S:ic - DEFINITION OF WODGIL SOIL PROBIEM -·CLOvER 







_,_ - -· ~-N~rpa S.13,nd__ . -~ . ·- _ _ _ " __ 
0-10 cm Yellow sand 
1 o-Jo cni Ye1i~W- sarid.;Y loam · 
?~O ~m Y."el;Low gravelly sandy loam 
Wod ·1 Tamar ~---J, 
8 ;Jun~, 1979 
NU!lga~~l.l at 15 . kg/ha 
L{me ~PPii~d at 195 0 and 39o6kg,/ha- on ·9- April~- . 1979. 
Basal Mix A 188 kg/ha. Potash strip applied at 105 kg/ha 
at, seeci?.,ng. _ _ ______ . 
..• . --·. 
Trial severely drought affected. No differences observed' 
and no samples taken. 
'EJ.M027 /1616 EX - DEFINITION OF WODGIL SOIL PROBIEM - CL~ 






Norpa 1:land - Deep yellow earthy sand 
17 J~e, 1979 
As fg:r 79M028 
As f_o.r. 79tfO?? ......  
..... --·- ·- ···-- - .. , ,, ..... ... ··- ~ 
Severe prolonged drought caused death of all plants. 









0-1 0 cm Grey sand 
10-30 cm Y/B loam 
30-60 cm Y/B clay loam 
60-100 cm Y/B clay 
13 June, 1979 
Unicrop lupins @ 102 kg/ha; Esperance at 10_ ~g/ha 
215 kg/ha Super No. 1, 207 kg/ha'plain super. 
N applied 14 June, 1979 at O. 12, 25, J.;3 and 74 kg/ha. 
HARVESTBD 15 December, 1979 - 40 m x 1.91 m = 76.4 m2 
RESULTS~ 
1. (a) Nodulation pattern 
.•. 
Treatment N kg/ha Nodulation % Poor Medium Good 
Lupins Inoc 0 28 38 34 
10 37 35 27 
20 29 39 32 
40 36 42 22 
60 41 39 19 
Uninoc 0 81 17 1 
10 85 13 3 
20 80 17 3 
40 89 9 2 
60 81 18 1 
~·------------· 
Treatment N kg/ha Nodule no/plant Rating Tap 18.teral Total 
-· ~ 
Subclover Inoc 0 2.5 3 11 14 
10 3.0 2 14 18 
20 2.7 3 11 14 
40 2.7 3 16 13 
60 2.7 1 12 13 
Uninoc 0 2.3 3 6 9 
10 2.3 2 8 10 
20 2.2 1 7 8 
40 2.4 1 8 9 
-----· I 
60 1.9 1 5 6 
' 
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79!:54/1616 Elc (cont) 
1. (b) Germination establishment counts. 
Plants/10 m of row for lupin plants / 40 x 40 cm x 10 for clover 
·Treatment N kg/ha Rep 1 Rep 2 Rep 3 Total Me I ' 
lupins Inoc 0 86 114 102 302 101 
10 95 92 103 290 97 
20 79 1 a) 121 306 102 
40 104 108 98 310 103 
-· 60 101 85 92 278 93 
Uninoc 0 116 120 131 367 122 
10 122 105 117 342 114 
20 132 121 109 362 121 
40 108 140 113 361 120 
60 - 99 102 113 314 105 
Clover Inoc 0 1Li4 176 162 482 161 
10 149 156 184 4139 163 
20 119 247 192 558 186 
40 172 259 173 604 201 
60 119 117 180 416 139 
Uninoc 0 163 154 172 4139 163 
10 131 206 182 519 173 
20 133 124 173 430 14.3 
40 152 179 165 496 165 




72ES4/1616 EX. (cont) 
2. (b) Dry Matter Production. 
D.M. g/50 plants - 14 August, 1979 
\ 
Tr.eatment ·Rep 1 Rep 2 Rep 3· Total Mean 
Subclover - kg N/ha 
Ince 0 - 2.07 1.58 3.65 1 ~82 
10 3.75 4.27 2.60 10.62 3.54 
20 3.74 4.99 2.21 10. 94 3.65 
40 - 4.92 2.58 7.50 3.75 
60 3. 16 5. 91 2.64 11. 71 3.90 
J 
Uninoc 0 ·- 2.09 . 1.20 3.29 1.64 
10 3.37 3~02 1.95 S.34 2.78 
20 2.81 4.10 2.08 8.99 3.oo 
40 1 .84 4.42 2.62 8.88 . 2.96 
60 4.35 4.73 2.73 11. 81 3.94 
Lupins - kg N/ha 
Ince 0 17.7 19.2 16.9 53.8 17.9 
10 25.5 25.5 25. 1 76.1 25.4 
20 27.8 28.1 32.3 88.2 29.4 
40 29.2 35.5 34.7 99.4 33.1 
60 31.9 44.2 32.6 108. 7 36.2 
Uninoc 0 22.8 19.6 15. 9 58.3 19.4 
10 21.7 24.8 23.0 69.5 23.2 
20 31.5 32.0 25.2 88.7 29.6 
40 30.0 27.7 25.0 82.7 27.6 
60 28.2 37.5 29.8 95.5 31.8 
113 
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79E54/1616 EX (cont) 
D.M. g per 25 plants - 31 October, 1979 
·-
Treatment N kg/ha Rep 1 Rep2 Rep·3 .. Total Mean 
~
Lupins Ince 0 -~52 471 344 1277 426 
10 636 4iJ 4i5 1464 488 
+ 20 ··36 496 .· )92. . 1)24 1+41 4. 
40 465 575 407 ·. 1447 482 
.. ..., .. 60 565 472 527 1564 521 
Uninoc 0 347 ··275 284 906 302 
10 262 250 2.39 .,_751 250 
- 20 406 ,2~ >24.0 -~ 888 296 
·40 303 369 241 913 30Li 
60 326 . 298 252 .876 292 
~ ·- - ~- . ·---. . -·~ ~ . ·~' , . _, 
Sunclover Inoc b 3870 3870 3280 11020 3673 
10 5050 5d~b 41-ibO 14560 4853 
+ 20 5050 5050 3870 13970 4657 
40 5050 5050 5050 15150 5050 
.. ..., .. 60 5050 41+00 5050 14560 4853 
Untnoc 0 ?690 2696 2690 8070 2690 
10 5050 5050 3870 13970 4£57 
- 20 5050 4iibO 3870 13380 44£,C 
40 4400 5050 3280 12790 4263 
60 41+60 41+60 4460 13380 446c. 
\14 
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79E$4/1616·EX .:_NITROGEN ON·L~~I~S.AND CLOVER 
-· --· ~ ·-· ~ . ~N 1l./8/79 Whole toos -· ·-· 
·Species ·Inoc N kg/ha Rep 1 Rep 2 Rep 3 Total MeaJ 
! 
! .. 
L. angustifolius l E 
I 
+ 0 2.80 2.95 2. 97 8~72 2. 911 
+ 10 3~48 3.18 3.26 9.92 3 :3.1 
+ 20 3:63 3.57 2.97 1o:17 3:57! 
+ 40 3-.89 3~40 3.64 . 10~93- 3~64 
+ 60 4.27 3.99 3.72 11~98 3.99 
- 0 g.76 2~52 ~.37 7~65. 2~55 
- 10 2.93 2.49 2:77 8.19 2.73 •·.·· 
- 20 ),. J7 2. 91 2.82 8:90 2:97 
- 40 3.35 3.47 3.32 10.14 3~38 
" - 60 J.60 3~67 3.28 10~55 3~52 - . -~ ·-
.. .- .. ,"} 4~:35 8~90 4~45 T. subterraneum + 0 ;\- ·:(~ 4.55 
+ 1.0 4.46 4.51 4.36 13.29 4.43 
..... + 20 4.44 4.28. 4.52 ·· 13!24 4~41 . '" 
40 . .. I 4.68 4,55 9.23 4!61 + -
+ 60 4.34 4.74 4.83 13. 91 4!48 
- .. o - 3.96 3.89 7.85 3. 92 
- 10 3.98 4.06 4.06 12.10 4.03 
20 4.08 
-
4.04 Ly. 01· 12. 13 4~04 -
- 40 4.28 4.44 4.33 13.05 4.35 
- 60 4.12 4.34 4.50 12.96 4.32 
-··· .. 
Grain Yield 
Treatment Inoc Kg 'h/ha Rep 1 Rep 2 Rep 3 Total Mean 





2449 .816 Inoc .o 720 . ~ 734 
10 1258 1061 707 3023 1008 
20 825 1218 '1035 3o78 ib26 
40 1074 1179 964 3T57 1052 
60 590 1244 773 2607 86S 
Unin6c ·a 1035 1166 721 2922 974 
10 799 1022 681 2562 834 
20 13S9 1048 7o7 3144 1048 
40 1009 1244 760 301) ', 1004 
60 . 969 . 1323 838 31~0 1043 
Subclover seed set data still to be processed. 
llS 
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0~·1 b g~ Y/B ~~.;,~:l,ly i;a.ffi 
1 b-JO cm O/B gravelly loam 
30-60 cm O/B gravel 
~ \ 
' \ Depth (cm) ..... ~ ' \ 
0 .. 10 \ 10-30 30-60 
I 
~.5 \ 6.7 9.6 
9 · 10 ?9 
.• : J 1 .05 .02 
9~9 3:8 2:7 ... 
1 :4 5.0 9 ?.? 
. 3.5 ~ .4 0.9 
0:3$ 0.15 o: 10 
o.2u 0.10 0.10 
6 -··2 ·2 
139 62 .35. 
Jarra:!J., r~g.gum - ····-··- '·"••"m#·-.-
U~c:rop _],up:LniL@_ . . .. E:sper~~-q~-® 
100 kg/ha Uni crop; 10 kg/ha Esperance 
22 January, 1980 
(a) Gerrn:Lniitton c_ount~L.-)2 J-µiy, 1979 
Plants/10 m of2row for lupins· -·-.. Pla~t~/3~~55 m for clover (10 x 61 x 55 cm) 
· T:rea tmen.:t Rep 1 Rep 2 Rep 3 
..... 
! . -subterraneum 
Inoc kg N/ha 0 292 350 539 
10 402 32"1' 284 
20 .· 365 '.366 41/J 
40 
-. 
228 .40$. 430 
' - 60 315 470 421 
Uninoc 0 188. 267 287 
10 273 .492 437 
20 406 364 353 
40 228 313 408 























19@. .. ' ...... . ....... .~4? 
(cont. next page ) 
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79MA1/1616 EX. (cont) 
Treatment Rep 1 Rep 2 J; Rep 3 Total Mean 
1'· an~stif olius 
Inoc kg N/ha 0 114 93 87 294 98 
10 149 88 81 318 106 
20 102 110 99 311 104 
40 97 88 88 273 91 
60 92 105 77 274 91 
Uninoc 0 .157 ' 156.' 63 376 125 
10 210 159 155 524 175 
20 158 161 101 420 140 
40 155 158 84 397 132 
60 182 182 139 467 156 
-
(b) Dry matter production 
50 plants/plot. g/50 plants - 8·August, 1979· 
Treatment Rep 1 Rep 2 Rep 3 Total Mean 
I· subterraneum ... 
I 
Inoc kg N/ha 0 . 1 .91 2.0B 1.77 5.77 1 .92 
10 2.11 2.27 2.18 6;56 2.19 
+ 20 -· 2.21 3.27 1.96 7.44 2.48 
40 2.93 3.34 2.24 8.51 2.84 
60 - . 1.99 .. 2.61 2.55 7 .15 2.38 
Uninoc d 1.51 1.71 1.4.s 4.70 1.57 
10 1.98 2.01 1 .66 5.65 1.88 
- 20 1.58 2.14 1. 90 5.62 1.87 
40 2.75 2.17 2.23 7 .15 2.38 
60 2.66 . - 2.43 1.93 7.02 2.34 
lt· an~stif olius 
Inoc kg N/ha 0 13.1 13.1 16.9 43.1 14.4 
10 14.3 15.0 15.6 44.9 15.0 
+ 20 16.5 14. 5 16.3 47.3 15,8 
40 15.3 15.1 16.4 46.8 15 .6 
60 14.3 15.3 17.9 47.5 15.8 
Uninoc 0 11.5 13.4 10.9 35.8 11.9 
10 13.6 14. 1 13.7 41.4 13.8 
- 20 14.3 15. 7 14.4 44.4 14.8 
40 12.3 16.1 13.1 41.5 13.8 
60 14.1 17.4 15.0 46.5 15.5 
\ll 
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79MA.1/1616 EX (cont) 
{c) Nodulation counts 
i Nodulation -·----··---
·Treatment N kg/ha Poor Medium Good 
i 
Lupins Inoc 0 1 5 94 
I 10 0 4 96 20 1 5 95 
40 0 5 95 
60 1 3 95 
Uninoc 0 6 17 77 
10 1 7 91 
20 3 7 90 
40 9 15 76 
60 3 16 81 
•· 
Treatment N kg/ha Rating Tap lateral Total 
' · Nodule no l:12lant 
"· 
Subclover lnoc ·o 3·. 1 10 5 15 
10 3.1 6 10 16 
20 3.5 9 12 21 
40 3.3 9 12 21 
60 3.2 7 13 20 
Uni.noc 0 2.6 3 7 10 
10 3.0 5 10 15 
20 2.8 4 9 13 
40 2.~ 4 10 14 
60 2.9 ; 3 11 14 
·' 
Sampled 23 October~ 1979 - G/20 plants for lupins; kg/ha for subclover • 
• -Treatment N kg/ha Rep 1 Rep 2 Rep 3 Total Mean 
Lupins + Inoc 0 257 257 195 709 236 
10 303 275 259 837 279 
20 305 210 235 750 250 
40 288 259 245 792 264 
60 409 260 216 885 •. 295 
.. .•. 
~ Inoc 0 335 241 174 750 250 
10 221 208 170 599 200 . 20 255 160 177 592 197 
40 287 153 181 621 207 
60 293 211 183 687 229 
(Table continued next page) 
\13 
·Treatment N kg/ha 
.. 










(e) Nitrogen Concentration 
Sampled 8 Augu.st1 1979 
·~ ~.~~ 
·Treatment N kg/ha 




60 - Ince .... Q .;tg ·~ ,. ~ 
2Q 
40 ~' 
60 . •' 














































Rep 2 Rep .3 Total Mean 
I 2840 .3550 9940 .3.31.3 
2485 4260 10295 .3432 ! 
3550 2840 9940 3313 
2840 21.30 8520 2840 
2840 2840 9940 331.3 
2840 .3550 9940 3.313 
2840 .3550 9940 .3.31.3 
2840 2840 92.30 .3f!/7 
2485 3550 9585 3195 
3550 2840 9940 331.3 
,y 
!t~P 2 Rep 3 Total Mean 
', ,.,, ...... ,., 
4.04 4.84 13 • .31 4.44 
4.08 4.75 13.15 4.38 
4.12 4.63 13.30 4.43 
4.41 4 • .34 13.10 4.37 
4 .. 31 4.70 13.29 4.43 
~e73 .3~· 78 11~32 3.77 
4~36 4 . .32 1~.75 4.25 
~ .. 68 4 . .31 14.05 4.02 
~.83 4.32 12.57 4.19 
.3~60 ~~9'7 11.$0 3.93 
4.42 4.40 13.06 4.35 
4.55 4~57 1~.48 4.49 
4.43 4.19 13.32 4.44 
4.52 4.40 13 • .39 4.46 
4.62 4.48 13.81 4.60 
4. 12 4.02 12.0.3 4.01 
3.74 3.82 11.68 3.89 
3.89 4.00 l2.03 4.01 
3.86 4.10 12 .. 3.3 4.11 
4.17 4.25 12.44 4.15 
\19 
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79MA1/1616 EX (cont) 
(d) Harvest Yield - Lupins 
Treatment kg N/ha Rep 1 Rep 2 Rep 3 Total Mean 
Inoc 0 2572 3144 2501 8217 2739' 
10 2572 3072 2501 8145 2715 
20 2501 2858-. 3072 8431 2804 
'40 27.15 3358. ..... 3072 9145 3048 
60 2143 3215. 2858 8216 2739 
Uriinoc 0 2572 2929 2787 8288 2763 
10 ,. .i 2858 2572 2858 8288 2763 
20 :<:..· 3144 2072 2858 :3074 2691 
40 2787 2929 2572 8288 2763 
60 2787 2787 3144 8718 29<1> 
Clover yields still to be determined. 
; . ~ -. -... 
t80 
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19M07/1616 ElC. - FERTILISER NITROGEN ON LUPINS AND CLOVER·~ 








0-10 cm Yellow sand 
10-30 cm Pale yellow sand 
30-60 cm Dark yellow sand 
60-100 cm Yellow gravelly sandy loam 
1 May~ 1o/79 
100 kg/ha Unicrop lupins; 10 kg Sea~on Parf-
Basal 305 kg/ha plain super; 187 kg No. 1 with seed. 
Mn Sup!3)Jr at 197 with lupins. N topdressed 11 /5/79. 
14 December, 1979 
M A M 
1o/79 34 50 67 
Avo 12 40 78 
J J A S 0 N D 
114 59 66 23 3 31 - 447 
132 124 96 49 44 14 - 589, 
(a) Establishment Counts. 
Lupins. 10 x 1 m rows. Clover 10 x 61 cm x 3 rows (55 cm) = 18.3 m row. 
(4 July). 
Treatment Rep 1 Rep 2 Rep 3 Total Mean 
1· subterraneum 
Inoc 0 118 227 161 506 169 
+ 10 218 231 293 742 247 
20 203 167 221 591 197 
40 128 190 229 547 182 
60 177 158 214 549 183 
Uninoc 0 149 209 312 670 223 
- 10 15;5, 1$6 238 579 193 
20 141. 187 198 526 175 
40 93 198 170 461 154 
60 161 199 192 557 186 
r;: ~J' 
1· ~stifolius '• 4, •• , 
1" <: '· , ,::. t,.. 
Inoc 0 8:3 ·99 82 264 88 
+ 10 186 \8'7 85 258 86 
20 85 -- '99- 94 278 93 
40 86 82 78 246 82 
60 :89 92 75 256 85 
Uni.nae 0 1 i6 123 103 342 114 
- 10 120 113 84 317 106 
20 125 126 86 ; 337' 112 i ' 
40 85 104 93 282 94 
60 114 105 96 315 105 
181 
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· Treatment· N kg/ha Poor Medium Good· 
Lupins Inoc 0 9 31 59 
10 16 45 39 
20 11 36 53 
40 ;, ~I 11 42 47 
.60. 12 .·· •' 48 40 
Uninoc 0 25 28 47 
10 13 41 47 
20 11 43 47 
40 16 42 49 
60 13 35 52 
I 
. ' Ngdule E:Q/olant 
Treatment N kg/ha-·· . Rating Tap Lateral Total 
.. 
~: () " .... ~ !t 
Clover Inoc ,,0 306 5 !, ·.~ 24 29 
1,o 3.7 4 " 20 Z9 
20 3.7 4 
.. 
23 Z.1 .. 
40 ·-=.--.::.·-, -~" ' 3.9 4. - 32 36 
60 I'· ·. 3.6 3 21 25 
Uninoc .0 3.5 4 20 24 
10 3.4 3 19 22 
20 3.2 3 19 22 
4D 3.2 3 22 25 
60 ! ·- •• :•~ . • 3~0' . 3 21 20 
(b) Dry Matter Production. 
Oven dry wts 5 0 plants .,.,._ gram = 4 July. ' 
10 ; ~ 
... 
Treatment N kg/ha . Rep 1 .. Rep 2 · ;aep 3 Total Mean 
, 
I· subterraneum 
Inoc 0 4.41 4.39 3.77 12.57 4.19 
'. 10 4.65 4.53 4.98 14~ ~6 4.72 
" 20 4 .. 86 4.92 5.12 14.90 4. '77 
40 5.54 5 ° 45 4.,77 15.76 5.25 
60 4., 19 5.10 5.16 14.45 4.82 
Uninoc 0 3 .. 56 4.50 4.37 12.43 4.14 
10 4.28 4cf17 4.62 12.97 4.32 
20 4.32 4 •. 98 4.15 13.45 4.48 
40 4.72 4.50 4.95 14.17 4.72 
60 5. '77 4.28 5.46 15. 71 5.24 
. ' 




79M07/1616 EX (conL) 
Treatment N kg/ha Rep 1 Rep 2 Rep 3 ' Total I Mean 
Lo an~ustifolius 
.. ' :~· 
Inoc 'O 26084 26048 25002 78034 26011 
10 26 .. 33 32051 20061 79045 26048 
20 39 .. 09 29 .. 02 25,,82 93oQ;3 3~,o 31 
40 30~89 39 .. 03 22008 92000 30~67 
60 37,,35 '.35" 16 32021 104,,72 3·4·o9l 
Uninoc 0 23037 23088 18048 65 .. 73 21"91 
10 . 25 .. 08 31072 22 .. 36 79., 16 26 .. 39 . 20 270~6 24000 19042 70078 23059 
40 30,;q3 35c.44 28 .. 72 94019 31040 
60 32o~4 :?Oa21 24031 87.,36 2_9o 12_ 
... 
.. , 
. '. Sampled 18 Sept,, 9 1979 






Uninoc 0 220 275 220 715 238 
10 205 495 205 905 302 - 20 300 270 205 775 258 
40 270 220 300 790 263 
I 60 330 330 260 920 307 
Inoc 0 350 375 420 1145 382 
10 . 330 395 325 1050· 350 
+ 20 270 250 305 825 275 
40 260 465 275 1000 333 
60 480 310 330 1120 367 
. Clover 
Inoc 0 2250 4500 3000 9750 3250 
10 3375 4875 4500 12750 4250 
20 3375 4125 4125 11625 3875 
40 3000 4500 4500 12000 4000 
60 3750 3750 4125 11625 3875 
. Uninoc 0 3787 4125 4500 11812 3937 
10 2625 3750 3750 10125 3375 
20 3750 3375 3375 10500 3500 
40 2250 4875 3750 
I 
10075 3358 
60 3375 4125 3000 10500 3500 
l83 
79M07/1616 EX (cont) 
(c) Nitrogen concentration 
% Total Nitrogen, 4 July 1979 
Treatment N kg/ha. Rep 1 Rep 2 Rep 3 Total Mean 
Lo ang:ustifolius 
Uninoc 0 4o04 3o44 4o34 11 082 3.,94 
10 3o72 3o96 3o91 11059 3.,86 
+ 20 4o 11 3o39 3 .. 96 11046 3o82 
40 3o85 3068 3o74 11027 3o76 
60 4 .. 00 3o82 3 .. 92 11074 3.,91 
- 0 3.,40 3 .. 78 3 .. 26 11 .. 04 3.,68 
10 3o53 3o94 4., 11 11058 3.,86 
20 3.,90 3o42 3 .. 87 11.,19 3.,73 
40 3.,67 3.,92 3o62 11021 3o40 
60 4 .. 43 3.,78 4 .. 51 12.,72 4o24 
Subclover 0 4.,76 4.,93 4,,91 14060 4.,87 
10 4o75 4o70 4o76 14021 4o70 
20 4o76 4o90 4.,48 14014 4o71 
+ 40 4o87 4.,70 4o70 14027 4o76 
60 4.,88 4088 4 .. 60 14036 4,,79 
0 4o83 4.,78 4o42 14003 4.,68 
10 4.,84 4066 4<>54 14004 4 .. 68 - 20 4 .. 42 4 .. 52 4.,65 13 .. 59 4o53 
40 4.,53 4,,69 4o39 13061 4o54 
60 4o62 4o49 4o55 13066 4o55 
Total Nitrogen% 
11 Septo 9 1979 
Lo angustifolius 
Inoc 0 2 .. 68 2o81 2 .. 90 8039 2o80 
.+ 10 2o57 3o03 2.,85 8.,45 2.,82 
20 2o72 2.,87 2088 ' 8047 2.,82 
40 2o64 3.,00 2.,93 8057 2086 
60 2o64 2.,78 2o77 8019 2o 73' - 0 2.,84 2o84 2.,93 .;,S·o61 2:o'8·7 
10 2 0 fr2- 2068 2o75 8005 2068 
20 2o.34 2~96 3.,05 . 8035 I 2o78 ' 40 2o80 2o85 3o05 8.,70 2o90 60 2o70 2.,83 2~86 8.,39 2o80 
To subterraneum 
+ 0 2o 15 2o42 2o01 6 .. 58 2o 19 
10 .2 .. 30 2 .. 22 2 .. 43 6095 2.,32 
20 2 .. 34 2o 16 2o83 7o33 2.44 
40 2 .. 20 2.,26 2o56 7o02 2o34 
60 2o 12 2o40 2.,67 7019 2 .. 40 
- 0 2.,25 2e91 2o30 7o46 2,491 
10 2 .. 25 2.,23 2012 6060 2o20 
20 2 .. 23 2o32 2o60 7015 2 .. 38 
40 2.,20 2o11 I 2., 18 6049 2~ 16 60 2 .. 26 2o43 I 2066 7o35 2o45· 
' 
lS4 
791107/16-16 EX (cont) 

















Rep 1 Rep 2 Rep 3 
1446 1251 1293 
1390 1278 1084 
1084 1168 1362 
1223 1334 1418 
1307 1251 1279 
1473 1696 1195 
1195 1446 1446 
1668 1112 1251 
1446 1251 1279 
1418 1418 1473 














PHOSPHORUS .AND POTASSIUM SOIL TEST CALIBRATION TRIALS 
(CONDUCTED BY ALBANY REGIONAL OFFICE STAFF) 
TABLE 1. TOTAL DRY MATTER PRODUCTION (KG/HA) 
Trial Noo Treatment Rep 1 Rep 2 Rep 3 Total Mean Date Sampled 
79AL3 0 713 413 600 1726 575 20-10-79 
s .. Waller p 1049 1078 1409 3535 1179 P=43% 
K 544 389 1215 2148 716 K=O% 
PK 842 978 1242 3062 1021 
79AL4 0 927 967 1267 3162 1054 18-10=79 
E"' Moore p 1007 1464 1618 4089 1363 P=30% 
K 858 1396 1909 4163 1388 K=33% 
PK 1280 1527 2616 5423 1808 
79AL6 0 1144 1762 1371 4277 1426 
Jo Bailley p 1?67 2996 2569 7332 2444 12-11=?9 
K 1513 2289 1611 5413 1804 P=43% 
PK 28?1 3162 1686 7719 2573 K=5% 
79AL7 0 598 553 642 1792 598 18-10=?9 
p 1033 931 818 2782 927 P=15% 
J"' Bennett K 584 671 582 1837 612 K=22% 
PK 467 871 820 2158 719 
79AL11 0 11?1 1100 944 3215 1072 5~11-79 
Wo Middleton p 1233 1378 1156 3767 1256 P=23% 
K 1164 1082 1387 3633 1211 K=19% 
PK 1342 1400 1733 4475 1492 
?9AL12 0 3382 3800 3698 10880 3627 5-11=79 
p 3836 4738 3533 12107 4036 P=21% · 
K. Mortimer K 3889 4156 4093 12138 4046 K=20% 
PK 5111 4982 4511 14604 4868 
?9AL8 No yield differences P=0% 
Jo Bennett I I I I K=O% 
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TABLE 2., CLOVER PRODUCTION KG/HA 
Trial No .. Treatment Rep 4 Rep 2 Rep 3 Total Mean % Response 
79AL3 0 349 314 432 1095 365 
p 535 272 1071 1878 626 18 = K 
K 375 743 850 1968 656 12 = p 
PK 547 704 956 2207 736 
79AL4 0 509 454 519 1482 494 
p 614 775 695 2084 695 99 = K 
K 514 963 1604 3081 1027 35 = p 
PK 998 1237 1910 4145 1382 
79AL6 0 629 639 781 2049 681 
p 918 1887 1233 4038 1346 33 = K 
K 907 1854 1095 3856 1285 40 = p 
79AL7 0 155 215 224 594 198 
p 362 418 479 1254 418 =4 = K 
K 198 241 116 555 185 117 = p 
PK 289 557 360 1206 402 
79AL11 0 386 352 415 1153 384 
p 813 551 439 1803 601 =7 = K 
K 419 335 615 1369 456 23 = p 
PK 805 546 329 1680 560 
79AL12 0 1894 2505 2145 6544 2181 
p 1343 1564 1802 4709 1570 80 = K 
K 2333 47_87 2906 7026 23f4.2 20 = p 
PK 3015 3188 2256 8459 2820 
79AL8 No response p = 0 
I I K = 0 
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PLANT ANALYSIS DATA 
% PHOSPHORUS AND POTASSIUM JN CLOVER COMPONENT 
(MEAN OF 3 REPS) 
Experiment No. Treatment %P %K 
79AL3 Nil Oe22 1e97 
+ p Oe3? 1o31 
+ K Oo25 2o28 
PK 011131 1s88 
79AL4 Nil 0 .. 36 OG>73 
+ D 0.39 0.,66 
+ K 0.34 111156 
PK Oo36 1 .. 28 
79AL6 Nil Oe23 1 .. 26 
+ p Oo30 1<1110 
+ K 0.22 1o89 
PK 0 .. 24 1e69 
79AL7 Nil Oo25 1o51 
+ p 0.,,30 1.16 
+ K Os24 2o09 
PK Oe28 1o62 
79AL11 Nil 0.,17 2.00 
+ p Oe21 1e99 
+ K Oe16 2 .. 12 
PK 0 .. 21 2o06-
79AL12 Nil 0 .. 20 2o25 
+ p Oo24 2o05 
+K 0.20 2066 
PK Oo26 2 .. 49 
SOIL ANALYSIS RESULTS 
TRIAL 79AL3, ALBANY 
pH (1+5) in water 
in Oe01J.VI CaC12 
Clay 
Orzanic carbon, C 
Walkley/Black) 
" 
Cation Exchange Capacity 
Exchangeable cations 
Calcium, Ca 





extractable in Oe1M HCl 
Phosphorus, P 
extractable in o .. 5M NaHC0
3 
sorbed at Oo·3 ppm P 
bu.f.fer capacity 
at 0.,25 - 0.35 ppm P 
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Depth (cm) 
0-10 10-20 20-30 30~40 
5.,1 5.3 5.8 5o9 
4.5. - - 5o0 
less than 2 mm dry basis 
percent 
4 3 7 17 
3.16 1.34 0.65 0.,,76 
milliequivalents per 100 g 
9o0 4e5 2.,7 4.1 
7.5 2.3 1 .. 0 1e5 
1.,,1. ·•,, "· ·Oo6; ._ .. ,. 0.,5 1.4 
0 .. 25 0 .. 05 0.05 0.,10 
0.15 Oo10 0.05 0.,15 
parts per million 
80 17 14 28 
5 2 2 2 
18 .... - 100 
6 ~ ""' 8 
TRIAL 79AL3, ALBANY 
pH (1+5) in water 
in Oo01M CaC12 . 
Clay 
Organic carbon, C 
(Walkley/Black) 
I 
Cation Exchange Capacity 
Exchangeable cations 
Calcium, Ca 
Magnes~um. 9 Mg 
Potassium') K 
Sodium. 9 Na 
Potassium') K 
extractable in 0.1M HCl 
Phosphorlis 9 P 
extractable in 0 .. 5M NaHC0
3 
sorbed at 0.,3 ppm P 
buff er,, capaei ty 
at 0 .. 25 - 0.35 ppm P 
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Depth (cm) 
0-10 10~20 20-Clay Clay+20 
5.,1 5.3 5.,6 5.,9 
4.4 ~ 4 .. 9 5.,5 . 
less than.2 mm dry basis 
percent 
2 4 7 52 
milliequivalents per 100 g 
4 .. 5 
0.9 
0 .. 15 





1 .. 2 1.,0 2 .. 5 
0.3 0 .. 6 2 .. 2 
<0.05 0.05 0 .. 2 
0.05 0 .. 10 0 .. 35 












TRIAL 79AL4, ALBANY 
pH (1+5) in water 
in 0.01M CaC12 
Clay 
Organic carbon, 0 
(Walkley/Black) 







extractable in 0.1M HCl 
Phosphorus, P 
extractable in o.5M NaHC03 
sorbed at 0 .. 3 ppm P 
buffer capacity 
at 0 .. 25 - 0.35 ppm P 
-33= 
Depth (cm) 
0-10 10-20 20~30 30-40 
4 .. 6 4 .. 4 4.8 4 .. 8 
4.1 - = -
less than 2 mm dry basis 
percent 
3 3 3 3 
2 .. 32 
milliequivalents per 100 g 
3.4 0 .. 9 Oo3 Oe2 
o.4 0 .. 1 0 .. 1 0 .. 1 
0.10 0.05 0 .. 05 0 .. 05 
0 .. 05 Oc05 0 .. 05 0.,05 








\ C\ \ 
' 
TRIAL 79AL4, ALBANY 
pH (1+5) in water 
in Oo01M CaC12 
Clay 
Organic carbon, C 
(Walkley/Black) 







extractable in 0.1M HCl 
Phosphorus, P 
extractable in 0.,5M NaHC03 
sorbed at 0.3 ppm P 
buffer capacity 
at Oe25 - Oe35 ppm P 
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Depth (cm) 
0-10 10-20 20~Clay Clay+20 
4a8 4e6 4e9 5o1 
4.2 - - 4.4 
less than 2 mm dry basis 
percent 
2 3 3 34 
milliequivalents per 100 g 
2 .. 7 Oo7 Oe4 
Oo3 0 .. 1 0 .. 1 
Oe05 Oo05 Oo05 
I 
Oe05 0 .. 05 Oo05 
I 















TRIAL 79AL5, ALBANY 
pH (1+5) in water 
in 0.,01M CaC12 
Clay 
Organic carbon, C 
~Walkley/Black) 
Cation Exchange Capacity 
Ex:changeable cations 
Calcium. 7 Ca 
Magnesium, Mg 
Potassium, K 
Sodium. 9 Na 
Potassium, K 
extractable in 0 .. 1M HCl 
Phosphorus, P 
buffer capacity 
at 0.25 - 0.,35 ppm P 
Depth (cm) 
0-10 10-20 20-30 30-40 
5.4 5o3 5.,2 5.4 
4 .. 5 - = = 
less than 2 mm dry basis 
percent 
2 2 2 2 
milliequivalents per 100 g 
1 .. 8 1 0 1 0.1 
1.,5 1 .. 1 0.,5 0 .. 2 
Oo2 Oa2 0 .. 1 0.1 
0 .. 05 0.05 0.,05 0 .. 05 
0 .. 05 Oe05 0 .. 05 0.05 
parts per million 
11 9 6 5 
1 
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TRIAL 79AL6, ALBANY 
Depth (cm) 
' I. 0-10 10-20 20-30 30-40 
pH (1+5) in water 5 .. 1 5.2 5 .. 1. 5 .. 3 
in 0 .. 011'1 OaC12 406 - = -
less than 2 mm dry basis 
percent 
Clay 2 2 2 2 
Or~anic carbon, C 
Walkley/Black) 0 .. 86 0 .. 59 0 .. 50 0 .. 34 
milliequivalents per 100 g 
Cation Exchange Capacity 2.3 1.3 103 1.1 
Exchangeable cations 
Calcium, Ca 1 .. 7 1.0 0 .. 9 Oe6 
Magnesium, Mg 0 .. 3 0 .. 2 Oe3 Oo2 
Potassium, K 0 .. 10 0 .. 05 0 ... 05 0 ... 05 
Sodium, Na 0.,05 0.,05 0.05 0 .. 05 
parts per million 
Potassium, K 
extractable in 0.,1M HCl 32 21 16 9 
Phosphorus, P 
buffer capacity 
at Oe25 - Oe35 ppm P 1 - - -
\94 
TRIAL 79AL6, ALBANY 
pH (1+5) in water 
in Oe011'1 CaC12 
Clay 
Organic carbon, C 
(Walkley/Black) 
-37-
Cation Exchang.e Capacity 
Exchangeable cations 
Calcium, Ca 




extractable in 0.11'1 HCl 
Phosphorus, P 
buffer capacity 
at 0.,25 - 0 .. 35 ppm P 
Depth (cm) 
0-10 10-20 720 
less than 2 mm dry 
basis percent 




2 .. 4 
2 .. 6 1 .. 5 1.,5 
0.,6 Oo4 0 .. 8 
0.,10 Oo05 0 .. 20 
0 .. 05 0 .. 05 0 .. 10 
parts per million 
34 17 44 
1 7 
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TRIAL 79AL7, ALBANY 
Depth (cm) 
0-10 10-20 20-30 30-40 0-40 
pH (1+5) in water 
in o .. 01l"I cac12 
Clay 2 
less than 2 mm dry basis 
percent 
2 2 2 
Organic carbon, C 
\Walkley/Black) 1.18 0.99 0.,26 








0 .. 5 
Oe10 
0 .. 10 
extractable in 0.1l"I HCl 49 
Phosphorus, P 
buffer capacity 
at 0 .. 25 - 0 .. 35 ppm P 1 









0 .. 05 
parts per million 












pH (1+5) in water 5o4 
in 0 .. 01M CaC12 408 
Potassium, K 
extractable in 0,.1M HCl 48 
Phosphorus 9 P 
buff er capacity 
at Oo25 - 0,.35 ppm P 
pH (1+5) in water 
in o.011'1 cac12 
1 
0-10 
5 .. 4 
4., 7 
Depth (cm) 
10-20 20=30 30-40 
5.5 5.6 506 
4 .. 9 4 .. 9 5.,,0 
parts per million 
37 32 38 
2 1 4 
Pro.file ·Depth· (cm) 
10~20 ·20-Clay Clay+20 
5 .. 5 5 .. 7 5o7 
- = 5o2 
less than 2 mm dry basis 
percent 
Clay 
Organic carbon 9 C 
(Walkley/Black) 
1 
1 .. 66 
2 5 
Oo63 
milliequivalents per 100 g 








0 .. 7 
0 .. 15 
0 .. 05 
extractable in 0 .. 1M HCl 53 
Phosphorus, P 
buffer capacity 
at 0 .. 25 - 0.35 ppm P 1 
2 .. 3 
006 




1 .. 1 1o4 
Oo3 Oo5 
0 .. 10 0 .. 30 
0.,05 .. 0.05 
per million 
42 87 
- . ·-· 9 
79AL9 
pH (1+5) in water 
in 0~01M CaC12 
Potassium, K 
extractable in 0 .. 1M HCl 
Phosphorus, P 
buffer capacity 
at 0 .. 25 - 0 .. 35 ppm P 
pH (1+5) in water 
in 0.01M CJaC12 
Clay 
Organic carbon, C 
(Walkley/Black) 







extractable in 0.1M HCl 
Phosphorus, P 
buffer capacity 
at 0.25 - Oo35 ppm P 
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Depth(cm) 
0-10 10~20 20-30 30-40 
parts per million 
58 36 28 17 
1 
Profile Depth (cm) 
0-10 10-20 20-Clay Clay+20 
6 .. 0 
l~ss than 2 mm dry basis 
percent 
2 2 4 17 
0.65 0.37 0.35 
milliequivalents per 100 g 
1 .. 4 1 .. 2 
1 .. 8 0 .. 9 Oa7 1.,0 
0.,3 0.1 0.,5 1..,9 
0 .. 05 0.05 Oo15 0.,25 
0 .. 05 0.05 0.,05 0 .. 30 
parts per million 
24 17 39 79 
1 11 
79AL10 
pH (1+5) in water 
in 0.,01M CaC12 
Potassium.CJ K 
extractable in 0.,1M HCl 
Phos:phorus 9 P 
buf'f'er capacity 
at 0.,25 - Oe35 :ppm P 
pH (1+5) in water 
in OG01M 
Clay 
Organic carbon 9 C 
(Walkley/Black) 
CaC12 




Potassium. 9 K 
Sodium. 9 Na 
Potassium 9 K 
extractable in OC!>1M HCl 
Phos:phorus 9 P 
buf'.fer capacity 
at 0.,25 = OG35 :ppm P 
· ·Depth {cm) 
0-10 10-20· ·20=30 30-40 
)arts :per million 
25 19 11 10 
1 C;:,. . . . Cil:Z> 
Pro.file Depth· (cm) 
0=10 10-20 20=100 
·-
... 
604 61!>1·• 7,.2 
5.,7 = = 
less than 2 mm dry basis 
:percent 
2 1 2 
0 .. 14 0926 
milliequivalents :per 100 g 
1<!11 006 2 .. 1 
0.,2 Oo1 0.,3 
Oo05 0 .. 05 0<!)05 
01!>05 0.,05 ·0 .,05 
:parts :per million 
14 10 10 
1 . . . . ' . = 
/ 
79AL11 
pH (1+5) in water 
in o.01M CaCl2 
Potassium, K 
extractable in 0.1M HCl 
p Phosphorus, 
buf .fer capacity 
·os25 at - 0.35 ppm P 
pH (1+5) in water 
in o .. o1M cac12 
Clay 
Organic carbon, C 
(Walkley/Black) 







- ... ···Depth· (cm) 
·0-10. 10-20· 20 .... 30 30-40 
5.6 
5.1 - - -
parts per million 
87 34 31 27 
1· - .. - -
Profile·Depth·(cm) 
0~10 10-20 20•Clay Clay+20 
3 
1.22 
less than 2 mm dry basis 
per9ent 
4 6 46 
0(!)46 0 .. 31 




















extractable in Oe1M HCl 47 20 22 54 
Phosphorus, P 
buffer capacity 
at 0.25 = 0.35 ppm P 1 - ... -3. 35 
79AL12 
·Depth · (cm) 
0-10 10-20 29-30 30-40 
pH (1+5) in water 
in Oe01M CaC12 
parts per million 
Potassium, K 
extractable :i±r~o;1!'1-HCl 80 ~- 44 53 
Phosphorus, P 
bu-ff'er capacity 
at 0.,25 ~ 0.35 ppm P 1 · · .., 7 8 
pH (1+5) in water 
in 0.,01M CaC12 
Clay 
Organic carbon 9 C 
(Walkley/Black) 
Cation Exchange Capacity 
Exchangeable cations 
Calcium. 9 Ca 
Magnesiu.m. 9 Mg 
Potassium, K 
Sodium 9 Na 
Potassium, K 
extractable in 0.1M HCl 
Phosphorus 9 P 
buffer capacity 
at Oo25 - 0 .. 35 ppm P 
·Profile·Depth (cm) 
0-10 10•20 · · 20.-Clay Clay+20 
3 
1 .. 18 
less than 2 mm dry basis 
percent 
7.,4 
6 .. 1 
4 5 24 
o.41 
milliequivalents per 100 g 
2 .. 5 
0.5 
Oo20 
0 .. 10 
76 
1 






















LIME REQ,UIREMENT FOR PASTURE ESTABLISHMENT 
(CONDUCTED BY ALBANY REGIONAL OFFICE) 
Lime Grade : Soii neutralising value obtained from Denmark lime 
sand deposit .. 
Nodulation Scores : 
Trial No., Name Treatment Rep 1 Rep 2 Rep 3 Total Mean 
Tonnes/ha 
79AL13 J .. Hyde 0 3.10 3.42 3 .. 32 10.,84 3 .. 6 
1 2.98 3 .. 03 3 .. 85 9 .. 86 3 .. 3 
2 2.,60 3 .. 58 3 .. 18 9.,36 3 .. 1 
4 3.15 3 .. 05 3.,75 9 .. 95 3 .. 3 
8 3 .. 10 2 .. 78 4 .. 05 9 .. 93 3.,3 
16 3.,22 3.32 3.,.58 10a12 3 .. 4 
79AL14 K. Dowdell 0 2.10 2.05 2 .. 30 6,,45 2 .. 15 
16 2,,60 2.,65 2o60 7o85 2 .. 62 
79AL15 Jo Boyett 0 2.,40 1 .. 90 2o85 7o15 2o38 
1 2.85 2o40 2 .. 55 7s80 2o60 
2 3 .. 05 2.,80 2o90 8 .. 75 2.,92 
4 2.,65 2.70 2 .. 90 8 .. 25 2.,75 
8 2.,70 2 .. 65 2o50 ? ... 85 2.58 
16 3.00 2.,75 3.,05 8Q80 2.,.93 
79AL16 B., Oxbrow 0 2.,.38 2.50 2 .. 32 7 .. 20 2e40 
1 2.95 2.,80 2.,55 8.,30 2.,77 
·-
2 2.70 2 .. 75 3.,10 8 .. 55 2 .. 85 
4 2.70 2 .. 45 2.80 7 .. 95 2o65 
8 3 .. 15 2 .. 45 2 .. 85 .8.,45 2 .. 82 
16 3.,10 2 .. 85 2,,78 8.,73 2.,.91 
79AL17 T.. Saggers 0 2 .. 22 2 .. 05 2 .. 58 6 .. 85 2 .. 28 
1 2 .. 95 2 .. 85 3 .. 30 9 .. 10 3.,03 
2 3.20 3 .. 15 3.,10 9 .. 45 3.,15 
4 2.,70 3o35 3 .. 00 9.,05 3.,02 
8 3 .. 10 3.10 3 .. 18 9.,38 3.,13 
16 3.15 . 3e35. .3 .. 25 9.,75 3.,25 
202 
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Key to nodulation assessment : 
FEW less than 10 TOP 
MANY 10 or more BOTTOM 
Score Top Bottom 
0 None None 
1 NonE;? Few 
2 Few None 
·e 2:1h Few Few 
3 Many None 
4 Many ]few 
5 Many Many 
Ground level 
to 2 inches 










DRY MATTER PRODUCTION (KG/HA) 
Trial No. Treatment Rep 1 Rep·2 ·Rep 3 ·Total Mean 
Tonnes/ha 
79AL16 b .296 176 216 688 230 
1 920 948 592 2460 820 
2 1088 1048 1304 2440 1147 
4 1564 1128 1128 3820 1267 
8 1920 1344 1148 4412 1471 
16 1664 1860 2040 5564 1855 
' 79AL17 0 1156 1564 1028 3748 1249 
1 1344 1656 1220 4220 1407 
2 1536 1308 1312 4236 1412 
4 1fl-84 1480 1528 4492 1497 
8 1520 1228 1456 4204 1401 
16 1268 1044 1340 3652 121? 
' 
79AL15 0 3222 3400 2660 9282 3094 
1 2920 3140 3000 9060 3020 
2 3000 3200 2000 9080 3027 
4 2740 2860 2020 8420 2807 
8 3000 3480 2000 9200 3093 
16 3180 2660 2760 8600 2867 
SOIL PROPERTIES 
Trial No., pH (H2b) pH (CaC12) Organic Carbon Lime Requirement 
(Tonnes/ha) 
79AL13 5.0 4c;O 2o5 7.,8 
79AL14 4 .. 6 306 4o3 601 
79AL17 4.1 3o4 6.4 15.,0 
79AL16 4.3 3.,5 10.8 16 ... 0 





pH (1+5) in water 
in 0.01M CaC12 
Organic carbon, C 







extractable in 1M KCl 
Lime Requirement 
tonnes per hectare 
Depth (cm) 
Bulk 
10 0-10 10~30 30-60 60-100 0-
4 .. 8 
percent 
2.52 1 .. 70 
~illiequivalents per 100 g 
2.9 1 .. 2 
1.;3 0.,8 
0.,05 0.05 




0 .. 05 
parts per million 




0 .. 05 
1 
-10 cm 7 .. 8 
79AL14 
pH (1+5) 
Organic carbon, C 
-48-
· · · · ·Depth (cm) 
0-10. 10-30 .. 30=60 60-100 
4 0 2 
less than 2 mm 
percent 
4.3 .. ,.1.8 I Oo55 Oo50 
milliequiyalents per 100 g 
Cation Exchange Capacity 3.3 








extractable in 1M KCl 
22AL12 
pH (1+5) 
Organic carbon, c 
Cation Exchange Capacity 







extractable in 11'1 KCl 
1.3 0,.4 Oo1 Oo1 
1.2 0.,6 0.2 0.3 
0.10 0.05 0.05 0.,05 
.... 
0 .. 25 0.15 0 .. 05 0.,10 
parts per million 
11 8 .. . . . ·4 26 
4.,0 4.,2 406 408 
less than 2 mm 
percent 
604 3,.5 I 1.14 0.21 
milliequivalents per 100 g 
7.3 3.7 1.,0 0 .. 1 
1 .. 9 006 0.,4 Oo1 
3.3 1.7 Oo7 Oo1 
0.20 0~05 0 .. 05 Oo05 
1.0 0.30 0.10 Oo05 
parts per million 
4-0 29 14 3 
79AL16 
pH (1+5) 
Organic carbon, C 
Cation Exchange Capacity 







extractable in 1M KCl 
79AL15 
pH (1+5) 
Organic carbon, C 
-49-
Depth· (cm) 
0-10 10-30 3Q;...6Q 60~100 
4.4 
less than 2 mm 
percent 
1008 3 .. 0 I 0 .. 82 Oo34 
milliequivalents per 100 g 
9.4 3 .. 5 
0 .. 25 0.10 0.05 0.05 
0 .. 55 0.15 0 .. 05 0.05 
14 
!parts per million 
15 5 




milliequivalents per 100 g 
Cation Exchange Capacity 5.1 
at pH of soil 











0 .. 25 
64 
o.4 
0 .. 4 




78AL1/1616EX RESIDUAL VALUE OF POTASSIUM 
Reed 9 · Redmond 
D.M. Oats g/20 Plants Clover.kg/ha 
October 15, 1979 
I 
Treatment Rep 1 Rep·2 · Rep 3 Total] Mean 
1978 k5 kel/ha 1979 
Lupins 0 Nil 64 61 107 232 77 
50 " 75 86 97 258 86 
100 11 106 104 99 309 103 
150 11 93 98 120 311 104 
200 II 107 82 109 298 100 
300 ft 117 95 110 322 107 
Rape 0 " 74 76 75 225 75 
50 tt 80 97 106 283 94 
100 II 84 95 71 250 83 
150 II 77 85 108 270 90 
200 " 96 107 91 294 98 
300 " 91 100 91 282 94 
Barley 0 19 73 77 114 264 88 
50 t1 96 80 115 291 97 
100 " 102 72 86 260 87 
150 " 89 81 104 274 91 
200 
,, 106 81 138 325 108 
300 ti 103 97 85 285 95 
Clover 0 0 1116 1465 2050 4631 15.44 
300 1581 1838 1988 5407 1802 
50 0 1353 1349 1681 4383 1461 
300 1635 2403 2444 6482 2161 
100 0 1216 1394 1946 4556 1518 
300 1423 1750 1855 5029 1676 
150 0 1378 1594 2092 5064 1688 
300 1382 2100 1428 4910 1637 
0 1017 1527 2071 4615 1538 
200 300 1079 1681 2125 4085 1628 
0 1291 1994 2104 5389 1796 
300 1598 2635· . 2232 . ··6465- 2155 
79AL1/1616EX POTASSIUM CONTENTS IN OAT CROPS OCTOBER 1979 
Treatment Rep·1·- Rep 2 Rep 3 Total Mean 
kcl kg/ha . 1978 
Lupins 1978 0 0.40 Oe38 o.46 1o24 Os41 
50 0.53 0.,41 o.48 1.,42 Oo47 
Oats 1979 100 0 .. 51 0 .. 52 0.55 1.58 0.53 
150 0.,62 0.52 0.57 1 .. 71 0 .. 57 
200 0 .. 69 o .. 46 0.,70 1 .. 85 0.,62 
300 0 .. 71 0.72 0.74 2.17 0 .. 72 
Rape 1978 0 0.40 0 .. 38 0.,54 1 .. 32 Oe44 
50 0.,44 0 .. 52 Oo51 1o47 0 .. 49 
Oats 1979 100 0.53 0 .. 69 Oo72 1.94 0 .. 65' 
150 0.53 0"'73 0 .. 61 1 .. 87 0.,62 
200 0.73 0.83 Om75 2.,31 0.,,77 
300 0 .. 72 Oo76 Oo65 2 .. 13 0 .. 71 
Barley 1978 0 0 .. 56 0 .. 40 0.55 1o51 0 .. 50 
50 0 .. 59 0.,45 Oo51 1e55 0 .. 52 
Oats 1979 100 0.54 0$58 0.,,61 1 .. 73 0..,58 
150 0 .. 68 Oo45 0.,,76 1.,,89 0.,63 
200 0.,,77 0.,64 0.,88 2 .. 29 0 .. 76 
300 0 .. 75 0 .. 62 o.86 2 .. 23 0.,74 
Clover 1978 1222 
and 1979 0 ic>+ 2.36 1e99 2 .. 48 6e83 2e28 
- 1.36 1 .. 47 1.57 4e37 1o46 
50 + 2e14 2.60 2 .. 40 7.,14 2.,,38 
- 1 .. 46 1.,,38 1 .. 52 4.,,36 1o45 
100 + 2.62 2o22 1.,86 6.,70 2 .. 23 
- 1.71 1e24 1.,06 4.,01 1 .. 34 
150 + 2 .. 42 2e62 2 .. 49 7.,53 2 .. 51 
- 1 .. 82 1.43 1.69 4.94 1.65 
200 + 2 .. 52 2.17 2 .. 00 6.,69 2 .. 23 
- 1 .91 2 .. 05 1.73 5 .. 69 1.90 
300 + 2.31 2.61 2 .. 21 7.13 2.38 
- 2.;20 ·1.;86 1.91 5e97 1o99 
-52-
78AL1 % K IN CLOVER SEED (1978) 
Treatment Rep 1 - Re:t> 2 ·Rep 3 Total Mean 
0 1 .. 13 1 .. 13 1 .. 19 3.,45 1 .. 15 
50 kg/ha kcl 1 .. 21 1,.15 1 .. 19 3.,55 1o18 
100 rt 1.22 1.,18 1 .. 19 3.,59 1 .. 20 
150 II 1.19 1 .. 24 1 .. 13 3.,56 1 .. 19 
200 II 1.24 1.,21 1.24 3 .. 69 1.,23 
300 tt - 1"'21 1 .. 32 2.,53 1"'26 
Rainfall 
.. 
J F M· . A 'J1 J J A s 0 N D ~t .. -· 
1978 13 31 10 65 '1,49 224 172 52 119 53 29 44 961 
1979 15 49 34 36 144 118 148 183 85 42 115 73 1 038 
Average 21 23 26 78 100 102. 127 108 85 89 44 29 S32 
"· 
Oo 1 NHCl Extractable PotassiurrL.{April 4, 1979) 
....... ~--....... - ..... 
·Depth (cm) 
Species kg kcl/ha o;;.:20 20~40 ·- 40-60 60-80 80~100-
"'· 
ppm K 
Lupins 0 15 8 4 2 3 
150 20 8 4 4 3 
300 32 8 3 5 2 
Barley 0 10 5 3 4 4 
150 16 8 4 4 3 
300 23 8 4 2 1 
Clover 0 26 4 2 4 = 
150 43 11 3 = -
300 64- 10 5 - -
Fallow 0 11 5 2 1 1 
150 25 10 4 - -
300 23 10 6 - = 
., .. ·-----· ~ 
-53-
GRAIN OAT YIELD (KG/HA) 
1979 Treatment Rep·1- ··Rep·2 Rep·3 Total Mean 
kg Kjha 
Barley 0 460 532 777 1 769 590 
25 757 593 818 2 168 729 
50 5-73 593 818 1 984 661 
75 675 593 962 2 230 743 
100 532 655 1 043 2 230 743 
150 552 696 941 2 189 730 
Lupins 0 614 491 921 2 026 675 
25 859 900 1 003 2 762 921 
50 982 921 1 003 2 906 969 
75 859 900 900 2 659 886 
100 920 942 ·941 2 803 934 
150 982 1 043 1 003 3·028 1 009 
Rape 0 593 532 737 1 062 621 
25 716 696 839 2 251 750 
50 696 614 818 2 128 709 
75 696 511 962 2 169 723 
100 918 655 900 2 473 824 
150 737 675 880 2 292 764 
Fc,tllow 0 859 
75 
150 921 








FERTILIZERS FOR LUPIN ESTABLISH1'1ENT ON 
:DEEP SAND 
: Deep white sand 
: June 19, 1979 
: 100 kg/ha CB49 
M. Brockhurst 
Len,nacubbine 
: 200 kg/ha not drilled.. Autumn treatments 
applied June 19, 1979. 
: Poor establishment as a result of windblasting 
and moisture stress. Obvious response to 
super and potash. 
Soil Analyses : 0.5 M NaHCo
3 
p-
NH4 oxalate Cu 
24 ppm 
0.3 ppm 





RATES OF POTASSIUM ON SUB-CLOVER - SOIL TEST 
. . 
Ao Barrett 
'Newlands 0 Broomehill 
0-.10 cm grey sand 
10-20 cm grey gravelly sand 
20-30 cm yellow gravelly sand 
· .30-40 cm yellow gravelly sand 
Trial not planted by Katanning District Office as farmer 















cm grey s.and 
cm grey sand 
Jo Bu~hell 
. Kojonup 
cm gravelly yellow sand 
\;\' 
cm gravelly yellow sand 
•-'I 
. Badly infected with Guildford grass .. 
· No indication of responseo ·~ 




R .. Hanna ... , .. ;:;H,., 
Qualeup 
0-10 cm g~ey organic matter stained sand ·· · · ·· ·· ... - ... ,_ ...... . 
10~20 cm grey sand 
20-30 cm grey loamy sand 















































TIMES OF APPLICATION AND SOURCES OF 
POrASSIUM ON SUB-CLOVER 
G.. Elliott 
Keys brook 
0-10 cm grey sand 
10-30 cm pale yellow sand 
30-60 cm yellow sand 
60-100 cm y/b clay loam 
l"lay 4, 1979 
50 kg/ha Esperance (lime pelleted 
and inoculated) 
October 1, 1979 
Dry Matter Production Kg/Ha 
October 1 9 1979 
Rep 1 Rep 2 Rep 3 Total Mean 
1 764 1 664 2 078 5 506 1 839 
2 180 - 2 178 4 358 2 179 
2 416 2 520 2 392 7 328 2 443 
2 250 2 866 2 228 7 344 2 448 
2 236 2 984 2 544 7 764 2 588 
2 610 2 580 2 758 7 948 2 649 
2 150 3 574 2 774 8 498 2 833-
2.574 ·2 786 2 316 7 676 2 559 :,,..,.. 
2 806 2 522 = 5 328 2 664 
3 342 2 650 3 020 9 010 3 003 
3 004 2 817 3 000 8 821 2 940 
3 096 2 700 2 792 8 588 2 863 
2 824 3 574 2 580 8 978 2 993 




Treatment Rep 1 Rep 2 Rep 3 Total Mean 
Time Rate Source -
Autumn 
& Spring 150 kcl 3 600 3.994. 2 920 10 514 3 508 
Autumn 25 S-kcl 2 374 2 810 2 180 7 364 2 455 
ft 50 ti 2 766 2 350 2 654 7 770 2 590 
ti 75 " 2 724 2 894 2 612 8 230 2 743 
ti 100 " 2 568 2 680 2 998 8 246 2 749 
" 150 fl 2 424 2 900 2 624 7 948 2 649 
POTASSIUM CONCEN'TRATION IN TOPS OCTOBER 1, 1979 
Treatment Rep 1 Rep 2 Rep 3 Total Mean 
Time Rate Source %K -
kg/ha K 
Autumn 0 kcl 0.38 0.54 Oc46 1.,38 Oe46 
11 25 " 0.52 0.61 0.,56 1o69 0.56 
it 37.5 " 0.54 Oa55 0066 1o75 Oo58 
n 50 fl 0.83 0.90 0 .. 74 2 .. 47 0.,82 
tt 75 tt 0.,56 0.94 0 .. 82 2.32 0.,77 
fl 100 II 0 .. 81 Oo74 0063 2e18 0.73 
" 150 ti 0.,78 1 .. 18 1 .. 04 3o00 1 .. 00 
Spring 25 II 0.75 1o06 1 .. 10 2091 0.,97 
II 37 .. 5 II 1.,19 0.76 1o03 2 .. 98 0 .. 99 
tt 50 II 1.,39 1.20 1 .. 39 3.,98 1.33 
n 75 u 1.56 1e18 1 .. 67 4o41 1e47 
n 100 fl 1~89 1o69 1 .. 87 4o45 1.82 
n 150 II 2.05 2.49 1.,88 6 .. 42 2.,14 
Autumn 75 ' 11 1o30 1.07 ·1.23 3 .. 50 1017 
& Spring 150 II 1.97 1.,86 1.,39 5o22 1.,74 
Autumn 25 S-kcl 0.59 Oo78 Oe56 1o93 0..,64 
H 50 11 0.99 0.74 0.62 2e35 0 .. 78 
ti 75 ti 0.67 1.06 0 .. 75 2.,48 0.,83 
ti 100 " 1.10 Oe90 0.,95 2e95 0098 
11 150 t1 1 .. 00 1 .. 17 Oe92 3e09 1o03 
··~ 
-58-
DRY MATTER (KG/HA) SEPTEMBER 3, 1979 
Treatment Rep 1 Rep 2 Rep 3 Total Mean 
' ' 
Nil 1 350 1 800 2 500 5 650 1 883 
150 kg K/ha Autumn ._3 250 3 200 2 700 9 150 3 05Q 
150 n Spring 3 500 3 750 2 550 9 800 3 267 
150 tt S-Kcl Autumn 2 050 3 600 3 100 8 750 2 917 
75 ti Aut.,& Spring 1 950 2 500 2 500 6 950 2 317 
150 tt ti tt " 3 500 3 800 2 850 10 150 3 383 
% K SEPTEMBER.4, 1979 
. ', ·, 
Treatment Rep 1 Rep 2 Rep 3 Total Mean 
.. " - ·~-
Nil o.43 0.36 0.71 1o50 Oo50 
150 kg K as KCl Autumn 1.,04 1.,25 1.,53 3.,02 1 .. 27 
150 ti " tt n Spring 2o51 2o97 MP 5.,48 2.:.74 
75>'' tt tt ti Aut.& Sp., 
,. 
MP MP 0.,80 0.80 Oo80 '; 
150-·--fl"' ti 1t 11 Aut.& Sp., 0.,95 1e74 0~89 3o58 1e19 
150 tt It ti S-KCl Autumn 1 •. 32 1.,57 1o51 4 .. 40 1 .. 47 
-59 .... 
% CLOVER . OCTOBER 1 , 1979 
Rep 1 Rep 2 Rep 3 Total Mean 
Nil 10 20 30 60 20 
25 kg/ha-1 K in Autumn 30 30 60 120 40 
37.5 60 50 50 160 53 
50 30 70 40 140 47 
75 30 70 70 170 57 
100 50 60 60 170 57 
450 70 80 80 210 70 
25 kg/ha-1 in Spring 50 80 70 200 67 
37e5 .60 . 80 70 210 70 
':"t 
50 80 70 80 230 77 
75 90 80 80 250 87 
100 80 80 80 240 83 
150 80 90 80 250 87 
75 ~ Aut. + ~ Spring 80 80 80 240 80 
150 80 80 80 240 80 
25 I -1 kg ha K slow release 30 70 60 160 53 
50 60 80 70 210 70 
75 70 60 80 210 70 
100 80 80 80 240 80 
150 80 70 80 230 77 
Soils Data 
·- Sampled;L19-10, 10-30, 30-60, and 60-100 cm 5 cores/plot 
;•fiay 1 ;.:;_cl[Un.e 13, August 6, September 4, September 28, October, 
"J,:3DeceIJ1:o~i' 5. ' •.' ·!~ -'. :>. .. . 
.... 60-
- Sampling Date 
Treatment Depth 
·kg K/ha: (cm) May June . Aug .. Sept., Sept .. Nov .. 
11 13 6 4 28 5 
Nil o..;.10 · 13 12 6 8 6 6 
10-30. 3 4 2 4 2 4 
30...,.60 7 6 6 5 5 6 
60-100 14 11· 9 8 9 10 
150.Autumn 0-10 30 48 20 16 10 14 
10-30 9 15 9 6 4 9 
30-60 11 18 15 14 12 14 
60-100 16 17 27 18 20 21 
150 Spring 0-10 9 12 6 35 31 26 
10-30 2 4 2 10 6 15 
30-60 4 6 6 9 13 12 
60-100 8 11 9 15 8 17 
. 75 Aut. & Spring 0-10 18 19 9 11 10 18 
10-30 3 6 4 f 4 5 8 
30-60 5 6 7 7 7- 10 
60-100 10 9 11 12 13 13 
150 Aut .. & Spring 0 .... 10 12 - - 9 17 -
10-30 2 - - 3 8 -
30-60 2 - - 4 7 -
• 60-100 10 - - 7 14 -150 S-KCl 0-10 42 25 15 13 11 17 10-30 7 6 5 4 4 10 
30-60 12 6 7 7 7 8 
60-100 15 10 12 12 1.2 18 
Rainfall 
., 
1/5-10;5· 11/5-12/6. 13/6-5/8 ._6/8-3/9 ;4/9--27/9 28/9-4/11 
- ... 
.. 
0 114 278 96 51 48 
z .. 0 114 392 488 539 587 
